Role of oxygen radicals in the chromosomal loss and breakage induced by the quinone-forming compounds, hydroquinone and tert-butylhydroquinone.
The mechanisms by which two quinone-forming compounds, hydroquinone (HQ) and tert-butyl-hydroquinone (tBHQ), induce chromosomal loss and breakage in a prostaglandin H synthase-containing V79 cell line have been investigated using the cytokinesis-block micronucleus assay with CREST antibody staining. Increased frequencies of CREST-positive micronuclei (indicating chromosome loss) and CREST-negative micronuclei (indicating chromosome breakage) were observed following exposure of cells to HQ and tBHQ. The formation of micronuclei by HQ, but not tBHQ, was dependent on arachidonic acid supplementation, indicating activation by prostaglandin H synthase. Since the oxidation of hydroquinones can result in the generation of oxygen radicals, the contribution of oxygen radicals to the formation of chromosomal alterations induced by HQ and tBHQ was investigated. In the presence of a superoxide-generating system consisting of hypoxanthine and xanthine oxidase, a significant increase in micronucleated cells was observed. These induced micronuclei consisted exclusively of CREST-negative micronuclei and their formation was completely inhibited by pretreatment with catalase. Catalase also significantly inhibited the CREST-negative micronuclei induced by HQ and tBHQ. In addition, glutathione treatment inhibited both CREST-positive and negative micronuclei induced by these phenolic compounds. These results indicate that both chromosome loss and breakage are induced by these two quinone-forming agents. Reactive oxygen species contribute to the chromosomal breakage induced by HQ and tBHQ but the observed chromosomal loss appears to result from other mechanisms such as an interference of quinone metabolites with spindle formation.